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oxidizing the same. According to these processes, reduced coenzyme Qi 0 and oxidized coenzyme Qio can be conveniently produced 
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5 U&iW Wi2 1mm, ift2 0 0mm) ^/^T. ft&fe 

&1 OmL<£>igi& [ (i^/U=i— ^.2 0 ^-7° h ^ 5 g % H-frac*;* 3 g N ^r)V 
10 hx^3g) /L. pH6. 0] 4 J -e2 5 e C, 7 2 H#RHg £: 5 #46 (I|2c 

< m *) <d & v Nfgffl -csufc-r 6 «fc 5 fcantMbi- 5 & «> © — :> © # & 6 „ 

15 Jhf3©i#a^#T\ «5c®tt»SRQxo^tt»*Q 10 ©5'fe7 0*/i/%^Ji, 
03; U< r±7 5^k%^_h©-^a:$r^i-#^^^^^^^v>S©^^v\ 

4SH*ttt, Ml/ig/mL^i, 0£IX&2m g/mL£JLh©£jgfg 
#&*^3»&4&«:/8vn5©3S&v\,' 

20 irt\ Jiia©ai55SHiwu*Q 10 ^ft % &t>\ ^iiiQ 10 ^©t5cSi 

25 (rtgH. 5mm, iftl3 0mm) (CfU if7^^-X (4 2 5~6 0 0 
^ny; SIGMAttSl) 1 0**«PSrJp^.S. 

n — dr-^^ 18. 5 &*SP<SrJn*.*. 
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4 0t) U HPLC(a»)Mt5, 

*7A:YMC-Pack4. 6X 2 5 0mm (YMC. Co. , Ltd. 

5 g) 

^KtfB : P« ^y— /l^/ / n-^drifi/= 85/15 
MiH : 1 m L / m. i n 
: UV 2 7 5 nm 

: 3S5nMM^Q 10 13. 5m in 
10 ttfl&M*XQ 10 2 2. Omin 

t f©JS5cS*l#*Qiott:*S:«i^iEb<R«ii*t-« J;5^^ JLo. flHSPfi&EEL 

^^^"C^V^S-hlBiMTcM^^^Q i o^^^^:^^ i: LT{± N *ffl® N 

tes ^Jiii, T^n/^-r JJ »7A (Agrobacterium) Ms TX^jV^jUX (Asperg 
illus) I % T± (Acetobacter) I, T 5; (Aminobacter) Ms 

20 T # xi ^ -T X ( Agromonas) M , 7'>K7^7^ ( Acidiphilium) JR N ^I/n> 
-fe-X (Bulleromyces) Ms ^1^7 (Bullera) Ms ^U:/!' (Brevundimo 
nas) Ms ^U^h^iy^^. (Cryptococcus) Ms =3r^-/^7 7x7 (Chionospha 
era) I, # i/v^ (Candida) Ms U y ^^v^;* (Cerinosterus) Ms x^y7 
>fT7 (Exisopbiala) Ms ^#y/<V^$rA (Exobasidium) Ms ^P^-fe* 

25 (Fellomyces) 1, 7^/^x7 (Filobasidiella) Ms 7^a/^>>A (Fi 
lobasidium) JR % h!)#-k (Geotrichum) Ms ^77^^7 (Graphiola) Ms 

jf/U=i/s*jrjr*- (Gluconobacter) Ms 3^3^x7 (Kockovaella) Ms 
•v y ^ i?;* (Kurtzmanomyces) Ms 771/7 (Lalaria) Ms a^^^^yv^A 
(Leucosporidium) Ms W^^M^ (Legionella) Ms ^fo^f JI17A (Meth 
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ylobacterium) Mn ^^^^^ (Mycoplana) I % ;*tf?y^»7A (Oosporidiu 
m) M> Vat — K^E- (Pseudomonas) M> (Psedozyma) 
ayftx (Paracoccus) p s -<bcr^-fe^ (Petromyc) JR % a K h/^y (Rhodoto 
rula) Jls pK^P'^A (Rhodosporidium) JS. y "S^^X. (Rhizomonas) 

5 ^ s n Ktf (Rhodobium) JH> a K^** (Rhodoplanes) I, n Ki/a- 
K-^^-^- (Rhodopseudomonas) M> * (Rhodobacter) M> 

o^-fe^ (Sporobolomyces) JS> J*atfyS^-#7* (Sporidiobolus) Jg, 1^ b 
^7 (Saitoella) JS> v^-y-s/jfrn^i?;* (Schizosaccharomyces) S N ^7 ^ ^ 
(Sphingomonas) JR % ^aKMJ^A (Sporotrichum) I, Vi-oflS?:*^ 

10 n^i/^ (Sympodiomycopsis) JSi^ V h*7$ V *?t7 & (Sterigmatosporid 
ium) ^77Dt (Tapharina) 7 (Tremella) bD^^^P 

>- (Trichosporon) JR, fWDT (Tilletiaria) Jg, ^U^T (Tilletia) I, 
MJaK^^y^A (Tolyposporium) Jg, ^V^^-^v'^ (Tilletiopsis) t7* 
^7=** (Ustilago) B N ^—^ir* (Udeniomyce) JS N ^U-^ h 7 n 5 

15 * (Xanthophllomyces) £L drf-Vh^^y^ (Xanthobacter) JS % 

>f*fe.x (Paecilomyces) M> T^l/^—^A (Acremonium) Jg> ( 
Hyhomonus) M> y^lf^A (Rbizobium) JR 3* W 5 £ £ 

^W*L<, 0iJ*.k£, mWHtiTfus*? 1 ?-*) 17^ (Agrobacterium) ffi, ? 

20 ^3//^^- (Gluconobacter) JR«?$S % Wf&'Vt&i'lf'f- y % n 5 "tr* (Schizo 
saccharomyces) (Saitoella) Jg^3 s ^"f fefr 5„ 

0* bV^£ LTte, 7^P/^fy ?A ■ y^7 7'^y^ (Agr 

obacterium tumefacience IF013263) N T tfxi'^tr *t3 ?7 J* - 7 ■? (A 

grobacterium radiobacter ATCC4718) > T^^-;V^)V^ • (Aspergi 

25 llus clavatus JCM1718) „ T^Y'*# • ^v-y^A (Acetobacter xylinum I 
F015237) „ 75; ■ T3J J f^ls^T* (Aminobacter aganouensis JC 

M7854) s T^u^-fT, • yt]} =f ho7 >f # (Agromonas oligotrophica JCM149 
4) % 7VK7>f7^ • A/l^rffA-A (Acidiphilium multivorum JCM8867) N ^ 
Vd^ir;* • T/W^^ (Bulleromyces albus IFOH92) x 7^7 • T/l^ ( 
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Bullera armeniaca EFO10112) % lys-fls*?^* • (Brevundimonas d 

iminuta JCM2788) s ^^fn^x-y^VT^ (Cryptococcus laurenti 
i IFO0609) % **J**7 7 =.? • 7^^7M (Chionosphaera apobasidiali 
s CBS7430) „ • ;7/W^— ^ (Candida curvata ATCC10567) N V / 

5 T^T/VTs - /Ut-^-T/U^^ (Cerinosterus luteoalbus JCM2923) N ac^y^^T 
9 • 7;^Q7^7 (Exisophiala alcalophila JCM12519) N y s<i/i?$ J* ■ 
? =7 is A* (Exobasidium gracile IF07788) N 7^n*t^ • 7^xy^ (F e n 0 
myccs fuzhouensis IFO 10374) „ 7^ 0X^^x7 • ^3-7 j-/u-*rx (Filobasidi 
ella neoformans CBS 132) „ 7^ n^^5?A • (Filobasidiu 

10 m capsuloigenum CBS 1906) „ VJ-hVXJ* (Geotrichum capitatu 

m JCM6258) „ ^77^t7 • ^!Jy KD*A (Graphiola cylindrica IF06426 
) \ ^ay/^^-.^^^^y^ (Gluconobacter suboxydans IF03257) „ 
a 5 /3/>!x 7 • 4 J*^??^ (Kockovaella imperatae JCM7826) > # ?W^r / 
^•^.x • (Kurtzmanomyces nectairei IFO10118) „ 77U7 ^7 

15 is (Lalaria cerasi CBS275.28) % n^rt^^y^^A.^n^^— (Leucospori 
dium scottii IF01212) % U^***? • T^-f" (Legionella anisa JCM7573) N 
tf-uWFV r7A • zc^r Y)Vlf=^y^ (Methylobacterium extorguens JCM2802 
) s ^3^7-7-. f- (Mycoplana ramosa JCM7822) N 

• *^vU;*fy ^7^7W-fc> (Oosporidium margaritiferum CBS2531) N v-^.— K-ft" 

20 * * hV7*{ ftyx (Pseudomonas denitrificans I AM 12023) x K* 
•7"^ • ^/k^y ct>->^. (Pseudomonas shuylkilliensis IAM 1092) „ V* KS^ 
* T* 7 ^^ (Psedozyma aphidis CBS517.23) „ ^737^^ • 7*— h y 7 
-itHs?- (Paracoccus denitrificans JCM6892) > ^ ^ d 5 -fe-;* •TyTir^.X (. 
Petromyces alliaceus IF07538) „ n K • ^O^tM—* (Rhodotorula glutin 

25 is IFOH25) N n K ■ ^ * (Rhodotorula minuta IFO0387) % n K**K 

y i?r7A • ^t^^A (Rhodosporidium diobovatum ATCC1830) > r/^ft 
J* • ^^!;77^^^ (Rhizomonas suberifaciens IF015212) „ n Ktf 17A • 
^~y^c^^ (Rhodobium orients JCM9337) N a K^^X • 0^7?;/;*. (Rhod 
oplanes elegans JCM9224) . a KVa- K*"^^ - ^MI^ (Rbodopseudomo 
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nas palustris JCM2524) % o - # ^jx \s— ? x (Rhodobacter capsulat 

us SB1003) \ ^^n7j?n5:ir^- fr/ls^T J (Sporobolomyces holsaticus I 
FO1034) x 7#P)j?n^t7 '^7 0t!)7 (Sporobolomyces pararoseus IFO0 
471) „ ^^y^7^ • i?a>y~— (Sporidiobolus johnsonii IFO1840) „ 
5 1M . (Saitoella complicata IFO10748) „ S^iJ- y # n ^ 

•fe^ • tf?;/-^ (Schizosaccharomyces pombe IFO0347) N ^7^y^t^ • s< 
y^pis^}?)) X (Sphingomonas parapaucimobilis IFO15100) N *>fr?hJJ^A 
••fe;l/D7>f (Sporotrichum cellulophilium ATCC20493) N 

^^v'-* • 4 3^<i?V (Sympodiomycopsis paphiopedili JCM8318) „ 

10 ]) hXtf])i?$J* • tfV ^>V7t (Sterigmatosporidium polymorphum EFO10 
121) \ X7^^^W '7Ka^ (Sphingomonas adhesiva JCM7370) N 
^77!)f'*x^i/7ty^ (Tapharina caerulescens CBS351.35) „ YU^y 
• # (Tremella mesenterica ATCC24438) N fila^^ny-^^ 

?7-k (Trichosporon cutaneum IF01198) N f WD7 • 7/"77 (Tilletiaria a 

15 nomala CBS436.72) s ^l/^T-^U^^ (Tilletia caries JCM1761) „ hV *K 
X7$}) • •J'?? J* (Tolyposporium bullatum JCM2006) N 'f-Wf-^-y'^y^ • 
!7f ^ r-^V.* (Tilletiopsis washintonesis CBS544) N ^^^rf.^c;*^!^ 
9 (Ustilago esculenta IF09887) N l7x— • ^^fcx^7X (Udeniom 

yces megalosporus JCM5269) „ drfyf7^P5t^ • T 5 ^ K OP77 (Xanth 

20 ophllomyces dendrorhous EFO10129) x ^fy P !>A • (Xanth 

.obacter flavus JCM1204) N ^^n-r^-fex - (Paecilomyces lilacinu 

s ATCC10114) N TV WE-=»7 A • ^ y y^tA (Acremonium chrysogenum A 
TCC11550) „ /N-f tJn^-t-^ • tV7t (Hyphomonas hirschiana ATCC33886) N 
V yt*yJ* • v >y"r J (Rhizobium meffloti ATCC9930) #3^^ £>*L£> 0 
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^©i&ftW:. 15~45t, 0*b< J±2 0 — 3 7^CT^^S 0 1 

i§i©pHlt if4~9, L<fi5~8T«fe5„ p H 3 £*T\£.t>\ pH 
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0 ^iigQ 10 © 5*)70 *^%£*JL, 0£ L < ft 7 5 *r/>%M±<DitmX"£ 
1 n g/mL.S*Jt N ^L<tt2 w g/mL&U^ $ £>^0* b< f±3 ju g /m 

* m v > § m m m «t <p *t *> n s . 
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mm* fctkm ■ mm £ ntcMytm-mmm q , 0 o^m^m m \z^-r s„ 1 5 
ft**. *&m<o mm k^twu »5ciitt»*Q 1 o^ttffla s prtBi:)&« 

10 <<&5 0 

#*8>8ys©fl&. anffcayn, iaiwfls, rnmmmm, mmmmMm&m?zzt 

±%BfamHM t Ltii, Mx.fi> 6 0 ~ 1 0 0 'C-C 3 0 #~ 3 H#ra@£ 
25 Sr^f 5^i:^f#5 0 
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±mfomt&$m. {tamtam, mmttt&m^ uum^m, iBift#i^ 
mmw^m<D^x*h, mm&omm^ ik^#)#m (.mzm&m. m^v<i-imm ( 

io mn£.vo <Mmm mgamm (^^-<^w<Dmum) mtv>&&&m<Dm-ziRMtf 
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20 3-20, ^L<|^i|c5~12, ±9#*U<tt&*#5~8©fc<3WB 

^^i^V, 2-jrf^vWO^:^ 2, 

3— .*^7l/~^Mf->\ 2, 3-S^^/W<^>\ 2, 
s 2, 2, ^fyt^^y, 

2, 2, 5- MJ ^/W^f"^ f^y, Kt**^ 2 ^7^>\ 1-^ 

1 — 1— l-y^i/^ 1 — y^ir V s ^ n^i/^y. 
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2, 3 — 5?* ^ +<79Ts^ ^^^Uttfr (M^L^s 2- 

;*?VW\3rf->\ 8-.?*7vI/^3MfV % 2, 3 - v 5 ^ ^vt^O-^ >\ 2, 

N 2, 2, 3 - mj * f-zv^isf v N -ryt^^y, 

5 2, 2, 5- MM^VW^I^ K^ybiA $^n^l^V % 

^ 2-^/l^i/^>\ 2, 2-^^/1^*^ 2, 

10 /V^^f-V N 2, 3-v^^vWO-*;^ 2, „ ^"^^ 

i/, 2, 2, 3-b!)^f-/^y^y, ^y^-^^^ N Wp^v*:^ ^^yi^ 

©^&:SM*#te:BiV , 'i:v^;&a»e>x ^P^m (Wtt£^ 

WJtbTte, ^Vi?^ h/l^t^ 0 _^>^^v N m-^ 

3. £?*b<te. ^rixb^ N o-dr->W^ N m-^W^s 

p-^i/l^ ^^vw^-ifi^ ^isf-U^^ "rh9V^, t/^/i^O- 
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£Hb7fc*T?£>3„ £/c n Jfc*#i~6 % #£L<f*&3&8cl~4. J:»90*L< 

n^^^ x i, i, i-M)^ P px^y, i, !, 2-M)^nnx^^ i, 
1, 1, 2-Th??vv^*^ 1, l, 2 , 2-Tf7^Pnx^y^y 
*^nn:x^^ N ^^-p-^nn^^ i, i-^ nn if^ i, 2 

p^n^y, i, 2, ^nn^yfy, i ( 1,1, 

^ ^.bb*M, EttCfb^*, 1, l-^nnx^y x i, 

1, 1, l-MJ^nDx^y N i, i, 2-MJ^nox^y s i, i 
-^opxfi/y N i; 2-^nnifi/y N hJj^onxfyy > 
-^ifi^ 1, i, i, 2-rb77;l,tnx^y^5 o £ 9 L < 
i??uu*jr^ ^nn^/i^A N l, 2-^Pnxfi/y, M)^onxf-y 
V, ^B^fv, 1, l, i, 2-f f77/Vtnx^ry^fc5 0 

Sfifc7~l 2©77Wx^f/^ 0*b< r4^*«Cl~6©T/^/^^ 
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g^yn fcVK gfc^r y tvK mm^/^ mmj yy^/K s e c - 

Bfelfe^V^vK S^^y^V^/K Shifts e c-^df-^/K W&%s#xi 
^^vHTefc*. J; ?) £F£ b < te, IfcSM^vK Sfflfc^^vK BSfc/nfcVK 

10 tif;K^5„ 

^rc^^/KD^Mi: UXtt, 0il£k£ x =¥^y^vK ^Bfc^^vK 

^^^/^Sr#tf5wi:^-e#5 0 0^b<fi, 3*iM?vK =¥^^/K 

15 L<f± % dflfexf/l/tffeS, 

~20, ^U<|±^it4~12, i9»4U< I^*f4~8 0t©» 
btV^o Afr^Ji: ITIt 0H*.ff. $?jc«fyl/3c— /f/He r t ~-f=f-;V 

&m?ZZLk&'V%Z>o #*L<ttx V^)V^-—^)V, ^f;l/t e r t 
/Wn~7VK i/7n fcT/l^— 7VK 5?>f y/p tf/Voc— fVK ^T'f/l'X-f/V, 
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fVl^— 7VK ;>x-f/K oc^I/^^t; /v^-y 

5 < te N S^c^TWct— "^/K ^f;l/t e r t — zf^/Ua^— tvK T^y— /W s 

/K y ^ t e r t — t/^vVoi— -7vv x T^y— /v^-efe 9 s ft b < te, 
y^Vl^t e r t -Zf*f-/V3L~— f/i/ffc5„ 

1~2 0, 0^L<«^fcl~l 2. <t«9^*L<(^mmi~6T'fcSo * 
|[3©3ii7;V'='-;V^f u\ 

-7°n/V-;K 2-^n^y«-/K i-^^y^^ 2 -:/*y— /K -ry^ 

f;!/7;|/3^-;^ t e r t-yfW3^K l-^^y — /K 2 ly^ 

y— /K 3 — y — /k 2— y^vu- i-^^y— /k ^y^yW;i'3 

— /K t e r t -^<>f-jUT/U=i— /K 3-^^-2-^;-^ 
20 ^/t^r/i^— /k i — ^u-y — /K 2-y^l^- 1 -^<V^y-/K 4-y^ 

^-2— <>-^y— /K 2-oi^vl— 1 -^»^y^ /K 1 — 7°^ y — /K 2- 

^9 J*- 3 —^<f9 y /K l-^^y— /K 2-^-^^y— /k 2- 
^/u-i-^i^-y-zK l -y-7-y -/K i-^y— /k i -^v^^y 

25 /i/7;i/3-;K ^^n^^f-y— /k 1 -y ^/^^ n^d^f-y — /k 2-y^ 
n^dr-^y — 7V % 3 — y n^^r-^y — 4 — y 'f-JV*/? 
f-y — /i^<z) l-fffiTVl-a— /i^ ; 1 , 2 -ac^v^—zK i, 2-7°a^y>?t 
— /K 1, 3 -'fxi^V'^— A\ 1, 2-^^^v^^ — /K 1, 3->^^^v? 
/K 1, A—~zf$ Vv 5 ;^*— /K 2, 3-:/*^;*— /K 1, 5 ^^i/ 
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lUT/^-z^Ult £?£b<te N y^y— /K si*/— /K 
/K /K 1 — J —/K 2 — y — /K -fy^f^TA' 

5 /K ter t-^W;va-;K 1— ^-^9 J — /K 2— /K 

e r t — <yf;l/7;l^3'-;K 3 — ^-f-fV— 2 — y — /K ^^•^J'^vWVl' 
=a— /> % l-^df-^y«-/K 2— y^vl'— 1 — <V*/~ /K 4-^f^-2- 
"O^y — /K 2—3i^/i^- i — /K 1 — <^f$ J /K 2-^^*7 

10 — 3 —^rf$ y —;v^ i— /k 2— ;*-**y— /k 2-j^/t^- 

1- ^MJ-y— /K l-y^-y— 1— 7*;*7y— /K 1 - <J7 / — /K 1 
— K9*#y ^^^7^3-^ V^n^^^y— /k 

^r-iJV— /K 2 -y n^^rS— /K 3 -y f-/^^ 3r1?-y — /K 

4-y^/w^n^riT-y— ^T*fc^ 0 «t 03= l < te. y^y — /k ^*y 
15 — 1— ^o/^y— /K 2-;7 p Ei/-?y— /K i-^*y— /k 2-^*y— /k 

^y^f^/W^^/K ter t-^fWa-zK 1 —- O'^ y — /K 2 — 
^^*y—7K 3-^V*y— /K 2-^f;u-l-^/-;K ^y^yf;u 
T/l^=3— /K tert-^yf;l/7^3-;K 3 — y ^/V— 2 i — ~7 $ y — /K 

t^yf^7;w3-/K 1— ^^rf-y— /K 2 — y f-tv— 1 — ^v^y — /k 4 
20 — y "fAs— 2 y — /K 2-cc^i/- 1 -^*y— /v N n^^f-y — 

/i^-e£>3„ £?>k:£F£l< y^y— yK ^*y— /k i-^o^y— /k 

2- ^n^y— /k 1-7^/- /K 2-^^y— /K >fy7f^7^3-;K 
tert-7W;V3^K 1— ^<v*y— 2— ^v^y— /K 3— - 
*y— /K ^y^yf^TA'a-^ tert — 

25 ^yf^7^3- A\ 3 -y 2—7 ? /K 4t^yf^7^3-/^ 

#^^u<« > y^y— oi^y— /k l-^o^y— /k 2-^ 
n/N°y— /k i-^*y— /k 2 —~f$ y a\ -Y y ^wr/ua^ /K 2-y 
^-i-y*y— /K ^ y^yf^7^3- /HgT*&«9. ftt^f*u<a, 2 
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2fl&7VW=i— fish LTIt 1, 2-^y V>y;*— /K 1, 2-y p P^?>'v ? ;*-— 

2 0 s 0*b<f±^^2~l 2, £V&-&L<l*fikmm2~S<Dh<D&m^b 

ftffcMi: tTlts #!j;ik£, Tir b s b y /K b y /K vny^M) 

15 /K y^n=by/K -fyy^n—by/K ^^^y^MJ/K y<cwn^by/K 
yVuy n = b y /K ^^r-y->-= b y /K ^^/^v'T^ b\ ^-^^-/U-iXT= K> 

^yf^y^hy/K b y ;k b y b y /k -^y^^- 

by/K ^f7n=f!J/K 9 * n T*fe b = b V /K yn^T-fe b = b y A\ y 

20 T/gl^^vK i/77iixf;K b^^by^K ^^y=by/K ynn-< 
>y^by/K b y /K =bn^y/=MJ;K 

y ^ ^/I^/UtJ?^ MJ;K 7i =A-y°n fc; 0 ^-— b y 7i ^/Wy*^ n=h!);v x 
25 yf;U7x^7-fe b= b y /K = ~/lsT± b — b V /K ^-7^/UT± b~ 
b y /K - Fd7i =7UTi? b — b y /K y n d ^^v?/l^i^T= b\ fy n y n 

b y vy n^=^-y-v^^#— b y /k vy a-^yy v^/i^n 

by/K y^^/l^v-y a^^r-^^/U^^ b y /K b U/W a^drlJ-^;fc/M? 
-by yt^Sr^f 5 r £ *S"Ct 5„ 
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23 

#*L<r±* Tirb-hy^K /nt°t=M;;K **W~M;/K "ff-n 

n- * f/m'n y Kv«©7 ? KS^~ Fa^y, by oc^pt s ^ N tr y 

HKOfTV^-Tv^^ (l^jETs &J3 0~15 0°C) , MT«^V^^ 
±, <t«90^U<«^j2O c C^_h) Sr«pt, % ^/55<SV> (2 O'CfcfcVvrffi 1 0 

#o. ooili%^ £?£b<tto. oili%^ iOff*L<»0. 
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±&x.-t frits i/<Dj&&&mfl\^x > ^J;<ttWt5ri^iIi^5„ 

— *?-fr'7#^ ^^i^V. 2-^^/^^^V s 2, 2-^f;WV N 2, 

20 2, S-S^^/W*!^:^ 2, 4 -v^^vW*^ V) N 

2, 2, 3-MM5vt^^^ N -fyt^^y, Wn^^i^ 
**f-fri/9 n^^^^ N ^^/l^iX^ P-^dr-^^ N a^f-fri/fxi 
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tert-yW/l/n^K i t^py^-^ 2-**ls* 3 — < V 

*/--/K 2-^f;v-i-^,/^ K ^y^f;U7;>nwK tert- 

zm?z>zttfx~?sz> 0 mm^v<n, **;-,v, 

V v #, ttWB#0^i;bT, ^©tit^LT, ^*L<{^7ktt^^J 
^55~5 Otl%, i^7Kft^ra^J^2 5-6 5 &A%(D%imX&Z> 0 

If 0~6 0t, 0*L<H:2O~5O < Co^ffit*|)5 o 

mm i o^±t*i)5 0 

*©fc«>fc:«: N _hfB<z>ttffl ' (Mfflfe#t>-&&) Wft-Bataett^X iff*' 
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; &m (0¥*.tfs *SSK*fc*5rt« pKa^2. 5 &LT<Dm) #ST> #J*Lf£, 
3 0°C) T*3 0^Ji^S-t-§ri:(3:J:«9fT5-t^x^5 o 
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5 

Jfe^ it IS£ $ tt 5 t © T* fit ft V \ 

io mmm i ) 

TR*l--3©#ai*l»*Q 1 o^*tt#^'lfc«rx (rtg2 1mm % <fe 

120 Omm) SrfflV>T> 1 OmLOigife [ (^Vua— ;* 2 0 g. ^^^5 g. 
iSx^3g, ^hx^Sg)/^ pH6. 0] t£T?2 5^ 7 2i$i 

tRt5»* (ii2cm, 3 i oti/^) nt>titcmnm&!&mzjfcvm 

15 *g U ^#®^Ts ^itfitifc 1 0 WSfflfcl** y :/n / —)V 3 ^ftgfrR 

^n-^t^l8. 5^*§UO*#T^ N fc*-X (4 25-600^ 

7c 0 #e>kfc^^^^r^T^^^V— M (4 0°C) \ ffijfiffifr^ nV 
h^y^-r- (HPLC) T«LT^ S7GM^*Q ao it^ MtM^ ^Stu 
20 liiiQ 10 41i?ri^c o 

*7A:YMC-Pack4. 6 X 2 5 Omm (YMC. Co. , Ltd. I! 

) 

#Sbl§ : * /l^/n-^^i^V= 8 5/15 

25 : 1 mL/# 

: UV 2 7 5 nm 

1 ~ 3 fcSrf-. ft*5. 3t5nMI£g^Q 10 ifc^£:te. »5c3Wl&#* Q x 0 
^.^^bM^mQ 10 ^t°-^^®^tJ«M#o^e/^^#^it (l : 7. 
5) Srfcfcfc:, ttfc£Mn**Q 10 ^^ffl«W*Qi 0 «**»fc»^-«at7Batt 
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Stiff Q i o<&«*8'£*A'W#*-« Lfe#C^rlc^-t-5o 
Ml 



15 





±m : it7cM*$H§iQ1 o&m (%) 


T^O/^^UOA'^^r^X^X 1FO 13263 

v^gruuacueriurn uirneTaciencG/ 


82 
7 


70"n/ W^JOA-^Sfcfv W— ATCC 4718 

\/AgroiJacueriuiTi rgQiODaCLOr / 


78 J 

7 


TA^Mr-H/*.-^/*— *X JCM 1718 
VMspergiuus ciavaxusj 


83 
2 


— ^$/'J^A IF015237 
^McetODacter xyiinum/ 


77 
2 


TS-//^* — T-ttS^JZl/isT* JCM 7854 
(Aroinobacter aganouBnsis) 


70 
3 


7^P : E-*-X-^- | J=fKP7-f* JCM 1494 
(Agromonas oligotrophies) 


75 
2 


Ti/K^-fvX-AJ^TfEjUA JCM 8867 
(Acidiphilium multivorum) 


73 
3 


^L/PS42X-yjU/^ IFO 1192 
(Bulleromyces alb us) 


72 
2 


7U7-7^-* IFO 10112 
(Bull era armeniaca) 


85 
7 


J ls7lsis^r±X. • i?5;*$ JCM 2788 
VDrevunaimonas aimmuta/ 


82 
5 


<7'J^hawb^-^^U>-x^— IFO 0609 
vorypiococcus taurentii; 


79 
6 


**SX7rX3-7W*<***?Tt)X> CBS 7430 
v onion ospnaera apopasioiansj 


71 
2 


t»l>&-9)l>/<\—$ ATCC 10567 
voonaiaa curva va j 


74 
3 


4rU/;Vf JUX-JUt^-TJU/S*. JCM 2923 
v, oennosuenjs luxaoaiousy 


79 
5 


OL^J-p^Tv-TJUttay^ JCM12519 
vcxisopniaia aicaiopnua^ 


77 
3 


^WsVOl*-??^ IF07788 

\CAOuaSiuiLirn graciiQ / 


79 
2 


^P54rX-7yx>vX IFO 10374 
(Fellomyces fuzhouensis) 


70 
2 


Z)<iUJ ^i?X-7 • ^r^^l^X CBS 132 
(Rlobasidiella neoformans) 


88 
2 


^P/^>^OA-*^XP-fy^A CBS 1906 
(Rlobasidium capsuloigenum) 


82 
3 


^K»*A-*e*^A JCM 6258 
(Geotrichum caprtatum) 


77 
3 


^•7^"^->U>KU*A IFO 6426 
(Graphiola cylindrica) 


75 
4 


VJteS/W — X7t?^>$r>X IFO 3257 
(Gluconobacter suboxydans) 


86 
6 


3^3^X5-fA^7^ JCM 7826 
(Kockovaella imperatae) 


78 
2 
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*2 



5 



10 





• rn. — — aril JLA^fc «fa — ^ ^ ^ n. /• y \ i 

rift : j® TcSifflPmQ 1 0lt^ ( %) 

: Js5cS*S83iGn O&fett // e/ml) 


^;U^/S-bX-^^>TU-f IFO 10118 
(Kurtzmanomvces nectairei) 


79 

2 


^'JT-fe^V CBS 275.28 
(Lalaria cerasi) 


75 

2 


P-f FO 1212 
(Leucosporidium scottii) 


88 
6 


Irffttt'T— — 9" JCM 7573 
(Legionella anisa) 


73 

3 


^^P/^T-iJr^A-X^Fh;Uyx>X JCM 2802 
(Methvlobacterium extoreuens) 


72 
2 


Sa^W-WE— 9" JCM 7822 
(Mvcoplana ramosa) 


80 

2 


XTK'Jv^A-^J^U^xjUA CBS2531 
(OosDoridium margaritiferum) 


76 
2 


VZL— • X HJ 7< IAM 12023 
(Pseudomonas denitrificans) 


85 
8 


J/a-FtW'i/J^Ul^vX IAM 1092 
(Pseudomonas shuvlkilltensts) 


84 
6 


S/3-KS?T-77-fS?^ CBS 517.23 
(Psedozvma aphidis) 


79 
5 


/<9awbX-r= HJ7-r*>x JCM 6892 

(Paracoccus denitrificans) 


83 
5 


'<hP5-feX-7 l J7-fe r !?X FO 7538 
(Petromvces alliaceus) 


72 
2 


Ph>M^-y/Ux-f— X FO 1125 
(Rhodotorula elutinis) 


79 
7 


FO0387 
(Rhodotorula minuta) 


74 
8 


PKXtKU A-Sfef-tf/fyj* ATCC 1830 
(Rhodosporidium diobovatum) 


86 
4 


U!/**-X-X-<y^TS/X>X IFO 15212 
(Rhizomonas suberifaciens) 


82 
2 


PKe^A-*UX>^ JCM 9337 
(Rhodobium orients) 


80 

2 


PK77^-XU#>X JCM9224 
(Rhodoplanes elegans) 


74 

2 


DK5/A— K^X'/tJUHJ* JCM2524 
CRhodopseudomonas oalustris) 


90 
6 


Bh/N^-' *^Xl/HH7 SB 1003 
(Rhodobacter capsulatus) 


95 
6 


X7KP7t?P5H2X-7tv;U+hT^*X IFO 1034 
(Sporobolomvces holsaticus) 


1 72 
9 


XTKn^PS-bX-z^P-tr^x FO0471 

(Sporobolomvces pararoseus) 


93 
8 


X/tf'Jv^Ttf^X- V3>VX— FO 1840 
(Sporidiobolus iohnsonii) 


73 
7 


*^HX9-=l^J*4r FO 10748 
(Saitoella complicata) 


97 
9 
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m3 





hWL : 5i5£3>*g@l3?IQ1 Oitm (%) 
■F® : M5cM*it§$iiQ1 Oifc&S( tt g/ml) 


^/■tf-yrtPS-trX-TKi"* ifo 0347 

(Sohizosaccharomyces pombe) 


90 
8 


X^^rf^-J-X-^/^^tf'M IFO 15100 
(Sphingomonas parapaucimobilis) 


78 | 
7 


*7KK)?A-feJUP7-f>JOA ATCC 20493 
(Sporotrichum celluloDhilium ) 


73 
6 


is>#&t$=C7i*7<>'**7<pt'<*}'J JCM 8318 
(Sympodiomycopsis paphiopedili) 


80 
6 


TsrVVlh^iRWO^'ifJ)^)^? IFO 10121 
(Sterigmatosporidium polymorphum) 


72 
2 


X-7W>rf^X-TK^>/^ JCM 7370 
(Sphingomonas adhesiva) 


80 
3 


^77"J^-*X;UUX-b>X CBS 351.35 
(Tapharina caerutescens) 


81 
2 


M/^jHrior'J* ATCC 24438 
(Tremella mesenterica) 


89 
3 


h-gaXTKPV-^^^A IFO 1198 
(Trichosporon cutaneum) 


95 
8 


f t lxf t 7U7-7./Vv CBS 436.72 
(Tilletiaria anomala) 


75 
4 


5^1/^7 -^'JXX JCM 1761 
(Tilletia caries) 


80 
3 


I-iJtKXtK'JOA-^^A JCM 2006 
(Tolyposporium bullatum) 


73 
4 


*f-L> s &F?$>*' t Ji*l/b*>S'Z> CBS 544 
(Tilletiopsis washintonesis) 


76 
2 


^XT^=f -IX{7b>$ IFO 9887 
(Ustilago esculenta) 


78 
2 


O-r— JCM 5269 
(Udeniomyces megalospcrus) 


87 
2 


*-*>K?-rPS-fe*.-v I >Kpp?;*. ifo 10129 

(Xanthophllomyces dendrorhous) 


84 
2 


dr+J->h/<2-f UO^-^X JCM1204 
(Xanthobacter flavus) 


80 
2 


^p-7-<-feX- 'J7*>3SX ATCC101 14 
(Paecilomyces iilacinus) 


80 
5 


T^b^—^A-^'JV^A ATCC11550 
(Acremonium chrysogenum) 


75 
5 


/Vfjfc s E+-*-fc5/7"*" ATCC33886 
(Hyphomonas hirschiana) 


72 
3 


•JVtf^A'/P'y^-f ATCC9930 
(Rhizobium meliloti) 


85 
10 



25 mmm2) 

P • (Rhodotorula glutinis) IFOH25 (-<Zf ^ V 

5g, iS^7 3g, -^/^ h^=3r^ 3 g N ^;>n-7 2 0g/L, pH6. 0 

N-^/V-N' - — hn-N-^ fny^r=.>;y^2 0 O u g/mL©IS 
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fcSrO. 9%Na C l*»T»5ia*^U ££>KO. 9%NaCl»SW 
Q 10 ott:^i«v^«^ov^TW:*b^J:^ll»^Sr*»Jigbfe. ^rOJfe*. 10 
10 (^I»J3) 

■^•^ • 3^!)*^ (Saitoella complicata) IFO 10748 Srigifi (^^* h 

^5g, ^-©aidr^ 3 g N ■vA' f^c=3r^ 3 g. 20g/L, pH6. 

o) ^^25^72^1 oL^tifc. #&*tfc»ffrSr, a*#*-c 

(SUM 4) 

20 a Kf^7 ■ tf;Vy-j=.7. (Rhodotorula glutinis) IFOH25 (D&^W%:Sgi& 1 
0 L (^^h^l 0 g> gt^ndr* 5 g N 3 g x f/U=i*-X2 0 g 

/L, pH6. 0) X°2 5 0 CX°jfrm.mzj%m-tZm^ 4 8B#|?Sm«k>9 ^=i- 

*&4 g y^(DSij-^T*9 6^@^-e^^nbfc (M^vi^— 9 0 g 

) o *«lifefc»?<03S5£S*l#*Q 1 o^^Mf4 2 0 /x g/mLK±t*^ 51 
^AfciPjfcif £i2r, n -^^is/V^^-jV^—^jV (9/1) flmt?Jg§B N 
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fd^OM^fi2 < C) s UMiMi&mm&m (2 0~4 0°C. l~3 0mmHg) 
(gyfe#j6) 

mmm7) 

y-J - ^^yytl? (Saitoella complicata) IFO 10748 h 

15 ^5 g> m&^*rX3 s, ^FxdfX3g N ^3-7 2 0g/L, pH6. 
0) t2 5t, 7 2mm&f5.#)te5 0 0mL#*Lfc o #£>nfc®#£, gift;*/ 
* T*«|3! Ufc 7 ~— ft^JE^Tfr^- v^-T if — ^ =t «9 ^c#13E^J 8 0MPaT*2® 

I^*fc^tiiQ 10 ^U 9 7%T?feofc 0 i©l»$2 0 0mL 

^Jtb^4 4 1 ^>2iH]go^-e^-rtk^^^?>i; 5^ ^fy/a/V^t^ty 

SrilfllU SUE 4 0°CT?3 0 5>W!t#U^. 2fcV>"C?. 10»IU -LIB HI 
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10 *4 



20 



25 











4«b ill t*" 


*(%) 












"ET 1=1 In MJ nr 




Casel 


10B 


18.8 


52.7 


0.492 


73.6 


73.6 




20 S 


19.0 


52.4 


0.624 


47.6 


86.2 




303 


29.7 


41.7 


0.645 


55.5 


93.8 


Case2 


1@g 


31.3 


40.2 


0.499 


90.7 


90.7 




201 


37.7 


33.7 


0.549 


83.7 


98.5 




30 g 


40.6 


30.9 


0.565 


40.1 


99.1 


Case3 


1@@ 


31.3 | 


40.2 


0.526 


89.0 


89.0 




2m @ 


34.1 


37.3 


0.553 


85.8 


98.3 




30 a 


36.8 


34.6 


0.555 


46.6 


99.1 


Case4 


10@ 


31.3 


40.2 


0.526 


89.0 


89.0 




20 a 


34.1 


37.3 


0.553 


85.8 


98.3 




3©S 


42.4 


29.0 


0.644 


50.0 


99.0 


Case5 


10@ 


31.3 


40.2 


0.526 


89.0 


89.0 




20 a 


40.1 


31.4 


0.595 


88.1 


98.6 




30 e 


40.7 


30.7 


0.593 


45.3 


99.1 


Case6 


10a 


31.3 


40.2 


0.526 


89.0 


89.0 




20S 


40.1 


31.4 


0.595 


88.1 


98.6 




30 a 


45.8 


25.7 


0.663 


40.7 


99.0 
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f-xf • n y # (Saitoella complicata) IFO 10748 £ri#i& (-^7° h 

y5g, it^3g, -7;t/hx^3g, ^«-7 2 0g/L % pH6. 
0) t2 5t, 7 2l$iif»7 5 0LJ#*bfc o #bfr7c@#:£, 
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"special technical features' 7 shall mean those technical features that 
define a contribution which each of the claimed inventions , considered 
as a whole, makes over the prior art (PCT Rule 13.2) . The determination 
of the requirement of unity of invention shall be made without regard 
to whether the inventions are claimed in separate claims or as alternatives 
within a single claim (PCT Rule 13.3) . 

Production of coenzyme Qi 0 with the use of microorganisms (for example, 
those having the deposition numbers IFO 10748 and ATCC 10567 as cited 
in the detailed description of the invention) capable of producing coenzyme 
Q 10 and containing reduced coenzyme Qio in an amount of at least 70% by 
mol based on the total coenzymes Qi 0 had been publicly known as reported 
by EP 1 123979 Al or US 3769170 A. 

Therefore, use of a microorganism containing reduced coenzyme Qi 0 in 
an amount of at least 70% by mol based on the total coenzymes Q i0 cannot 
be regarded as a special technical feature of the present invention. 

Such being the case, it is recognized that the present application 
has 63 inventions having technical features of using 63 microorganisms 
as set forth in claim 31 respectively. 
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